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ETCHING METHOD BY ATMOSPHERIC PRESSURE HIGH FREQUENCY PLASMA 

PUB. NO.: 2000-169977 [JP 2000169977 A] 
PUBLISHED: June 20, 2000 (20000620) 
INVENTOR(s): MORIYOSHIAKI 

ASUKE SHINTARO 
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APPL NO.: 10-345532 {IP 98345532] 
FILED: December 04, 1998 (19981204) 

DSTTL CLASS: C23F-004/00; H01L-021/3065; H05H-001/24 

ABSTRACT 

PROBLEM TO BE SOLVED: To subject metal, ceramic or the like to etching by high 
frequency plasma by generating streamer-shaped | discharge by high frequency via 
discharge gas under atmospheric pressure or pressure in the vicinity thereof to generate 
plasma and irradiating the object to be treated with this plasma. 

SOLUTION: Gaseous helium is added with a suitable amt. of gaseous oxygen and 
gaseous tetrafluoride, which is fed to a nozzle 14 as discharge gas in the state of atmospheric 
pressure, and high frequency electric power is fed to a high frequency electrode 18. 
Barrier discharge is generated on the space between the high frequency electrode 18 and a 
ground electrode 20, and a gaseous mixture of the gaseous helium and gaseous oxygen or the 
like is separated in the discharge part 46 to generate plasma, which is applied to the object 
42 to be treated from the nozzle 14. In the case the high frequency electric power to be 
fed to the high frequency electrode 18 is controlled, e.g. to =300 W, extremely fine 
microstreamer discharge which is colona discharge formed by electron avalanche is generated 
on the space between the discharge part 46 and the object 42 to be treated. When plasma 
generated by this microstreamer discharge is applied, even metal And ceramic can 
be subjected to etching. 
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(2) 

1 

at ltx *->-^* i t &«©k-r &*£vros/3»tr 
(us^js 2 1 taia»«jy^«. k fc*#x«*r 

-fid k £ftffik-*-*8l#* 1 icIBttO^SvffiSEfcT 

[f8*JS3] l5ieft«#A<i. S^xkAn^M 10 
X k ^^Tft S .1 k k -T &US*« 2 JclStt 
0*$vE5Sra&X5Xvc:J: li-yfJ'm. 

m&/fxx'f>&z. t z&mt -r stasia 2 icaa<o*« 
EmmwLT 5X7C i jx -y 
[sa*ja6 1 siiie«^«> ^'J ^/fxxhhz.t 

^fSk-rSlS*JS2^:V>t5OV^-m* l <ca«<0^Sv 20 

ffigraatr 5 X7t: j: *x -y ^ > mm. 

S»««« f t'lcffiE*-$ w k «r«®i:-r 419^ 1 

6O^-m*»tcie«i0^E5S;^«7-9Xvfc:J: 
[f££*9] MBttlVIWi. Sift LXt> hZ t 

mt -t hnas&& 1 =5rv > 1 8 <zh ^m^tciea^^ES 

[0001] 

X-7Ci 0*SaS»t>S:X-y f-^jJ^f&^CfliO . «fK 
v vC ttJaSlft^x y f - > 7* ft* o j&\EMffi%CT? X 
[0002] 

tz&mmmiz* -*xt?x-?z&ss.lx 
t . isttfc Lfz ax & nm LxmmMa % mm-* 
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2 

_=y 2/>^Saffl'C** . flfe^J^tl^C . C ^k*#>^r 

s-t. WLwmi:fz.te{t$itxmtth^*>*f>i>x.-,+ 
>nmx'hh. 

[0003] 

tl!£3^ij>iSiffi^rakr 5 X V S: ffl I *:8S3tC*J V »T tt. 
lyUtf, ML*. «. ?oA*3/<;UKS:kV>£S5**: 
li-t? 5 -y ^k'tt. 7 y**kV>iStt$:#Ak«S*< 

v %Tffl J f»T ;P 5 x»> A$rfcV3£«K«:X ^ f - v^ic«t o 
x-yh (SsS) i^^->-^S:«fflCTfe0. I»tXy' 

[0004] 19S«»tt1fi^50j5Sr«ifi-r& 
^*->tc^r S t <0T, ^RffiT*-**<f &5SS«X 5 X 
-?t= J: O^fS^-fe 9 S -y 9te t"*x •/ ^^-C* « i. o 

[0005] 

igia«:>»ft-r*n:fxo^a] ^ffew*^*. ^wbet 

30 trislt4SS»'/7X7j:j: fex -y f-> ^tcov 

<nttT^to^xn.maiz*§-i.i>mmm&jj zm**it 

tfhh&h*kX V y («^Jt**iC J: h 3 

40 ^Sr^-LTiSigjfttCii^^y-^^tt^JBfe* 
^tr^X^ir^L, w<07-9X-7?fe«t^icaSlt 
Ltx-yfy/n k *1«ak LTv^fc. 
[0006] ^<0«fc d (ctt«L/w*%BSU. t«>5rx*» 
6±J£$ <lfcX 5 XvH^t-T 5i > t &«E?}*9MMC 

t tc&ftcoWmtoWlSi&t Kc i xmftct * k k t> 
tc, «5^-ir7XvH^tcJ:-»-c»#JIWf$^x-y 
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lex v >rr i> z t a<-c£ 4 . 

[00071 ti&tfXli. S^&tC «t 4XKJ-7«W 

**#;*.$fk\ Z(r)X?%i>v>X'S>iX{>£^tf. ft* 
#**(c##*£*rr4 J: 3 (c-f* k . m*kT'«?£^* 

tt«£ife£i;:< v>#*«*UHr. iH7 -y<tft«(c f«> # 
x)X'f>->x b^&izmm&z&kiiitxx b y- 

[0008] %i/fmzm*.-i-htfAt LTIi. RJStttC 

«<t«/M3y mzy*y%&<otfx. ttzim 

m#X Sr fflv M Z k *<T f * . w^-&<0#*.£rfflv>4rkv — 
X. SfetfXJi. 7§Jil»t::fcV>Tg£(::i^t3l&S-£4 

[ooo9] tts&aiwi. r^xvsrifcjs-f 48cm««c ■ 

fg«conSf<cEE-r*i:, x-y*-:^-*-4«&g«0=firv>ffl 

v&^-ic j: 4 mm zmi-t 4 z t **c* 4 . * «ks 

fePW«1£T'fc4««. ««HI«5?rl$«W4k. 75X 
•7 «r ^4 IKO^ & 3:4 :* V^SflfcSKT v ^ 

okt ioma^TiBsgr*^. x 

*&<-r4.Ik**T-£4. *r*5. * MJ - V#<02fc1£ 30 

*)*z*i%m&&jji:mtifrt>ztizj:'). ®$,kz#± 
tnkhzttfx-Zh. 

[0010] 

l%m<n$m.<r>mm\ *$tw tea & j&s&m&y v x 

vlcJ:4x^?-:^;£i2^#*U>3l*&<OJ&<$£. 8$tt 

bbcae o x Ptm aarnt 4 . 

[00 1 1 ] a Hi. *&91fc«4*^ffi£jg«tr5X 
vtc J: 4 x -/ 1-y f-fimzmm-* 4 fctfxox -y ^ 

S<0«B&«|^@|TJb4. 01Ci5V>T. X-yf-^Sffi 40 

^1^1**- 2W8xxjr>.i^r4 JUf^MTJ^l 2&MIX 

4. -tUT. ./X/H 4<0T«?£<i. EfS^lSlfUHKi® 
ftj&«iK 1 6 (c*g& L?t^«me 18t. JS&Sii* 
W&S,m2 0tW*1tin$i'B.LXh'>X. zix(-><on.mi 
8. 2 0ratcS^&taE$rEPta-C&4J:'3tCt-Cfc4. 
[0012] yxtu 1 4 fcltt, ^«t&ld^2 2#JS& 
LT&4. ;<0#x«^2 2(cli, SE£$9»#2 4 
S-^L-C^'J^A7»et^«2 6*^aL-CfeoT. * 9> 
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mff«®<r)«xrA-cjb4^y>Axrxs:ik«^k lt 

yXrt,14<0rt»lC«!6T'*4J:-5CLT*4. 

fc»«W3 d k . -«S:H7 -y<tiists (cf< ) 

3 2fc«MaLfc#^3 4;&«««S*VCV*4. £*l$>«0 
Mf3 0, 3 4CI1, S£»WW#3 6, 3 8*»»*tT 

*>o-c, yX/H4t:et|^-4«*>!rx<oJik. A Q y 
^jK<rxTib4ra7 -yflaia6^<o*k Srffstcpo-*- 

4£k* < "C-*4J:3fcl/C*4. 
[0013] Xtf-y htf^l 2^)T*tCl±. XfVl/X 

4. iO^-r-^OOjJBtC**, .X>K-y h*f>\ 2tZ 
J:->T4JcL-3t7-5X-7*«sai*Slv4t«MI«S (V- 

r*4*8^. te»tt<0^9^«4 4'5:if «:^LTX-r i - 
^'4 0 fcEB-T4 ^ k * . 
[0014] 3 tC«nkLfcHJ©e«4C*JV%-Ctt. 

X, tt<»iK3R^keS7-yflU»aR^k«raanL. 
Ztlbi:1tttfXbLX*SmViJSiX'X#-r hXT^l 2 
«oy X;U 1 4 (c&*a-r4 k k fclC. 1 8tcW 

jg»1S^Sr«IS-r4. ^<X(CJ:«3. «110. 2 OH 
tc. SSm*-C*4^5^.i«i53£^'9Xj&*^4yX 
1 4 ^^L/cJHia>ft<OV^45i9>4^'JTa«*<l6^t. 
/X/H4^%@}4 SiCiJV^-C^U^A^kBE*, 
ijxb<rm^a^ ±tz\t^)^J*iSxbWVvftJS&i 

my v{U£i&*fxb<om.-&/fxwmi>X7'?x-?tf&. 

^Sfv4. ;o75X-rii. /XJH 4(C«l&i&*l4iSc 
1ZfiX<DfctUzX->XW&i3m4 2(=MW«#i4. 
[00 1 5] k^^T". /Xrt/140rtSD*«. 
1. 5~2mm-C*>4i3£\ SS«1S« 1 8 tC^-T 4 
^ra^^J «: 2 0 0 WSffifelTfc 4 6 Cv vt> 

B£S*XfeT7XvS:»0!a«»4 2tCS»L. «tt<fct/i 
SC«Xr^. S: *««rt > i' U 3 Vk ^t^WfcSJS $ «T T -y 

1911. 8Cttl^-4!SJaat«^S-$<itC 
^C*<^-4k («itf. 3 0 0WfcUilcT4k) . ft« 
«4 6 kS«UM«s4 2 kOiatC«^«:**?iC* oTffe-T 

4 3o-Mfcir??^4x ^ ir*"?MA £ dSt.^**ajfc 

^-r4ik5r^aL«:. *UT. Xh'J--?*Ottf 
5ryl^$-»i:T±«Ln:X5Xv«:te5!i«mj4 2fcSSB«- 
4k. WWkmfy4 2^^:55 •»?T v *-jTI. - 
n^>*x^-f-^T& 4£k#*>*»->rt:. 
[0016] 1 8&*£ 
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Sffi«^®8Sa (SEM) (cioTKIKL^t^^. « 
JtwW^r^Xvi -y f-V'T'Tli.H.fcflSrVU *t mfcl 

fc. C<0ik*>4». £!flt<iv fUSHWciSSfcfr^'CS 

[ 0 0 1 7 ] fc** t . TS^iftv-f ^axh'J - 

■riwt^-C^^rv^* 1 . ^y •>A^(cK^^ 4 fH7 

A h y OfJufcUfcr^X^SrSattLTx 
l«SSycS < 5 5r»3. mjS^x-y^^jaaAfBjfigt^r 

xs-asunrs ztizxn. m^mzx *.*mj -v«<o 
[o o i s] luiesitt^Jstcfcv^Tii. ^y *a 50 

#Aizma1-&'\ayy&tfAb Lxmy '/{tRMtfx 
^jg^^rt'Ofl&WNoy^^JrSaHlLT t «fc 

mntfxi^l^^tiMzi&tViLXiiii^. tfz. luie 
tt&KfcS^K^vtf&BjjLfca*. 0U(f8tf!UI*J4 

LX t J: Hi' VB6Hb4'2 £SK1fUAO»M*&&K- ~ 

*LT. *XTX(i, Tl<H>tfX*fX't>r>Xt>£*.K 

i o o 1 9 j m fa<ox -y f-^^sso^stftBfla 
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4 a, 5 4 b7^m=**l*l3-ttTESl,-ca9. fSBftd 
(0^S[»5 6S:mL-CV^. *CC. 8£8H§2l£«i5 
4 b<0WiHTS5K:»i. KiHHftff 5 4 b<oft^#fl <* 

*<e&uc*4. 4fe, atK0««5 4a<oirist:«. 

JSJiJi*^S8fcttfi**J:3fc««i«ffi 
*<E£LTfc*. Sfefc. «H«l£«54a. 54b«0 
TJg^iv SSa»«««5 4a. 5 4bfcB3SLT^«7 
Olg.6 01j<miX*><). #X8SK5 6tC*JWt£dU» 
tttZT? X-?W7 a >WL 6 0 b f fiOT^T^ttStir^a* 

[00201 *ti< £KMtS§ 4 a. 5 4 bcOJigMC 

x^-yH^ttT**. xrx8£K5 6<onas«i. n 

[0021 ] Cl<OJ:^tcfl|«Lfe=t:5at>B!S^x^^-> 
^S\ffi«JS-C«l& L . 5 8 tc m*.li 3 0 0 W 

m±<oismwcKft&»&&*-zb o . -««<o^-( ^ 

ox h 'J - v-ft®: J: -»t4« tfcKS«r5X7S 
te«JSMtJ4 2tc5SSt^-iCi:t=i 0. Wm*l4 2&& 
fS^-fc 5 5-/ ^***^'3r*«*T'* tti *t«rx -y -f- 

[0022] 

immm immi>mnzmLfzx^^b/fyi2 
izm&Lti^mBt^^'/^y^^ff^'yti. 

1 0 Q 2 3 ] (»«yi«!4 2 ) T-*>*§Xffi 

-tt<0H!Wt7 2$:«-L-CV%4., w^XSSfiHF 
7OWPHffl<50^®tcti, W50 0*>'/XhD-i.«; 

ntB^r-f ) . -ttT, *S»O§Xffifi»^-7 0«. 

0 - 7 mm<0Xr7^«7 2<0±t=MtftC*^^<t. 
fean-7 2<03$«g87 6<<^y-f 5 Ht— 7*7 StCj: 
•C ti*y XtS. 7 4 lz®fe LX * 4 . 
[ 0 O 2 4 ] w<0«t o tC«ft<0§XS«IW-7 0 SrHJg 
L^^5X«7 4(i, «fi^7 0t±M(cLTaitC* 
U^X-T^-i^^ O^tcEfiS^, Xtf-r h<fV 1 2<Oiff 
TCt-zbSW. ttz, Xdf-y h/r>l 2<OT*tS 
XMJEf6 : F7 0<0±ffii:O^f-wrg«, 0. 3mmtC 
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[0 0 25] tir&. A#yhtf>\ 2<O/X/H4«05t 
*ltJii«J3t4 0.68MHz, 30 *L 

wn&mimizuwx i aneftttL*:***)** y * 

*J^T 1 flIStcflW&LfctfXWfi* S U !l y hATSiL 10 

[00 26] ti&#XA : He (3SLM) 
ftl^B : He ( 3SLM) +Oi (40SCCM) 

£tfK#.XC : He- (3 S L M ) + C F< ( 8 0 S C C 
M) 

ftt^D:He (3SLM) +Oj (40SCCM) 
+CF« (80SCCM) 
ffl&tfXE : Ar (3SLM) 
( 1 ) ti&tfXAZm^XAbV-WXOW&mZL* 
±&VtzT7X^Z^JLm.mi=f-7 01,Z3 0m3® 20 

[ 0 0 2 7 ] ( 2 ) B £JBtvC X h 'J - v«J5c 

€3r3££3-e. ^ifcLfcX^X^fc^XSUIIi&^OlC 

[00 28] (3) tfce#XC£Bi»rVC;*hy— "etflfc 
^jSL^T-^X^SrffXMJSa^T 01= 
3 0&ia^StUTX-/^->^«iaS:tf : ar-"ti;^-6. £ 

L*»fc. &iIBH4. 7vX-?i:«mi,tzfm\i1)T')X'% 

[00 29] (4 ) ti&XXDZm^XXb'J-'VtfM 
^iSLfcT^Xvfc^XSaSiH^ OiZ 

3'0fM8HIM LTx**>^Wl€:fiftr-»JfcaS 
SMcS5'fl:l4.B.fe*i s 5:A i -9fc. 

[0 0 3 0] (5) &tE^E5rfflV^T^.h'J--7«tt 
1g«:f64i$-t*\ £l£Lfcr5Xv£§Xl!«ifr?-7 0(C 
3 0»ia^lfLTX-y^>^«i315rff^r-5/c^ 3tffi# 

-LO O 3 1] 
tg#JXA~E£tefflLTX*^>^?£Sl OizX 0 . 0 
4(1) C^L^N'-S^SSi^tc^t/c^KSr* 
■T«»1EffiaWDX-y^v^^£»Sr1f 3 ar-9Jt. 
[ 0 0 3 2 ] 04 ( 1 ) 14. ti±i3^N'-SSf!HF80 
<o s mMiy^Ltci ) (OX't>i>, 04 (1 ) tc*U£J:3 

8 2 «k . SiH^fcS 2<0£ffigS5:H«L 
tt* * rg58 6 t . * * 7 7-38 6 iz@Jt Lfc 
-**«9y-Kg58 4a. 84 b&£»&%-»Ti>Y*. i 50 
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SfiHP**8 2<OPSiiltU4. f?200*mh 

T. 04 ( 1 ) <0±HBfcmUfe««»88«. -r 
rS8 6 S-^-LT-^roy- H«8 4 a<=«SU$t=*tt 
L"C*> 9 . T85<0««&8 8I4«17j<0 « - K88 4 b tC 

[0033] CKO* 3 Kflllfc L "C *> £ ' <--SS«hf 8 0 
J4. 04 (2) iZmLtz£otzLXXTKvb*f>l 2<0 
ttTRC-fc? h Lfc. 7 7«8 6£*rLT 

M'-Sfiift^ 8 0 fc^-r- ^'4 0<0±tC«KLT*S . 

0^L*vvKU < * Fx— •/ :rg88* £ 
Af-i''4.0C@^t;AX*ri-/f>' i 2*^«:&ai$ 

[00 34] Srfc. Xtfv b\tj> 1 2 LfciSJS« 

mTiii. mtmitmvtxt>h. vxiuwt 

0. 3mmtt4. 

[00 35] Sc^XfX A~E fcffl WT J* h 'J -vtfcolfc 
£j£UfcX5Xv«riBIlHF3M*8 2<D« 

fc*5U btf> 1 2*»^>iK&aj$<titR«>5rxco 

[0036] <ni6M3> i izm^fc5mm<?>m. 

t/fXA~ E5^ttfflLTx^f•^^5lal0icJ:•). 0 
4(1) (c^tA:^-S^HF8OS:05*C*U>tJ:-3 

tr-fe ^ h L , /N'-SSi&^e o tc^t^«Effi»8 scojl 

[00 3 7] 05(C^U/i-tv F7rJ6l4. ±1304 
( 2 ) i: Riac LT^-SSaHrtP 8 0 SrX^— >'4 O t= 
i^nihtC. SUHf*«s8 2<0TS»::#v*«8 
8 SrE1Bl--CSS!l^**8 2 J&SJeLTV^ . $ fete. 
y-KS84J4. jtlticyjr* h90(=Sti2L*. 
ICV^-y h9 0&^-t"CDC«iS9 2<0T-X(:«tt 

lt*«.. 4^. ^.-K-»hxr^i 2<ommw&m 1 stc 

T. yX/H4<05t«4:/<-MfiI!K?80<^±B5i<7>B] 
j»4r* »X_gi4. .3.m«iSLT4b** -- ~"-^=- ~ 
[00 3*2 (Dft1WAAl:^>'CXhg-7«ft 
m«r^S-«i:. ^UfcX^XvS:-'^— mm&Tsotz 
3 0«ia^WLTX-5r^->'^jtaSSrtfC:->^**. 
!SfcSfl:(4^ii^r*»-3Jt. 

[0 03 9] (2) 2Rte^B€rfflV^-CXh'J---?tta: 
^aU^r^X-efrA-fiJEiH^SOtC 
3 0»'ra^StLTX-y^->'^JIS«S:«5ar-5Jt*«. 
miz$£&l±S. t>tiKfifr->fi:. 
[0040] (3) W(1$.*fAC$:m\*XAb 
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[0042J (b) x^f-y^JtaaJrl 581SHf&ofc 

[004 3] (c ) x^>^3£3 0fMSHf$roJfc 10 

&Sfc#SS£ft:lfc£S*rCl>*:. 
[0044] Srfc. ±12 (a) . ( b > x -y jf- 

«cJU.4. igfiESBSStt. iWSfU>J:3ft:?i6h. 

(004 51 (4 ) ficSXr^D^fflV^TAh»J--7«6tt 
«£5&feS-»*\ ^JfcLfcr^Xvfc/N'-MlgllHFSOfc: 
1 0»(a^*LTx-/-J->-^KiaJ:tTiro>iki^. 4t 
fif*<l$*3 ft. JLI2 < 3 ) (a ) fctta'POttf 

[004 6] (5 > 2fc^XEfmvcxh'J-vtt«c« 

izsmufLbixttti^tz. — 

[0047] imnm4> aiu^Lfcx-zf-^isE 

o±(cjg«sv^. *l-c, fflst/x^t^t^r 

gJ-O. 3mrr.(C|SSL. Sc^JfXAS yX/H 4 (Cflfc 30 
&r&tti>te. 4 0. 6 8MHz. 3 0 0W<0Jgjgj* 
fg^j$r^««Effi 1 8lzmteLXX h U --?#ft1E&$S 

80&®fmLX3i-*r>7!ms:'<tKtr>tc#. mmt 

2>'J??&iLfzJ:Hz8.jL&mmT. !$CSHt«^r*»-> 

[0048] <Hi£«5>ia2{C^U^5>f 2 
^•r*x»/^->^S5 0£fflWC/\'-S«f!HF8 0 
IZ&& Lf-i^mfS 8 8WX 7 f V £ '<iKc->t: . 5 
-f >35r^5 2<OI^aiLP^SIi2 9 0min, 1 in 40 

I*'. 4 0. 68Mhz. 3 0 0WT'*>*. *LT. flUB 

htzw&tixii. am3mmx'hi>. 

[0049] WGLJfXF : H e ( 1 0 S LM) 
ftStfXG : He ( 1 OSLM) +Oi (80SCC 
M) 

ttS#AH : He ( 1 OSLM) +CF« (100SC 
CM) 

%ts. '*-mmm¥ao&. weoxitz-t-ybLtz. 
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10 

mm-8 0 Sr«i(cS* . 0 i: flf&^:*:{*8 2 

i: cofSHZ/f ? XtR 8 8 grWA- T& fc UC. gj frfrfrtt 

V9-4 iZj&Tt". 



8 8ft:ffl5£Lfc. 54>#>5 2<r>Ti%t>*—m. 

g*6^8 0(0±®i:<0^-yrstJ. 1. OmmCS^ 
LTfc*. 

[0050] (1) 1S&#XF&m^XXbV 

£J«L*:T5X7£v\--S*gfiJ^8 0 
ft: 3 OimmtLXX -v+yyiSMt: gcffitt® 
ft: KftUJL fc*v5r*»-5 . 

[005 1] (2) ft«#XG£fflV»TXMJ-v#«> 
fflc«Sr%^S-^. ^l«L<:r5X^«-y<-M«»T8 0 

[005 2] (3)M^^HtfflV»TXh'J-7«« 
8c«£SE£3li\ ifeJSLfcr5Xv5vK-S!Jg»^8 0 

<c3oimmatLxx.v+>'7iikmt:Lfi:bz*>. &m 

®j>W##Hzf&3iiztiti. *L"C, w<Ox^^^^SjiH| 
(CfcWCIi. mffiS?8 8<0^»»*><?,»Ar(c>MWti||X, 
•Cvv* «fc 7 izfLi. . JH»3«9— fifft;^ a ATtfe£K#Rfc 
irSiXTV^ J: iit. «ffiSI8 8tf>4»* 

[0053] <SUfiW6 > '<-SJR»?8 0 $r@7<0 «fc 

8 0$rX-/-f-^«ffllt<:. '*-mm2FF8CH±. S6 
t ra^tcSfJHF^^S 20SA«8«:4f *j \_4 S Ff-r9 

4 c«t ^xtf jxme stcii^-r* 1 1 itc. >j— h» 

8 4 «:T^(C^ 7 >-^«tcJS«L. K«8 4<OS* 
agSr^ttlLTJfe&X-jr- i^*4 OftlT^S 7^-7-9 6 J: o 
TiSU. fl!l<^2»«*fHi. HttW5tR«T-*&. 
[00 54] ( 1 ) &1L*fXF$:m^XXb>J--?Vi<o 

ftrSOSia^LTx^f-^jjiaS-tfc**. ^iB*t« 

[00 55] (2) Sctg^TxG^fflV^TXhU— r«o 
BC*g«r$S£$1*\ ^Lfe7*5Xv«-y^SSS6^8 0 
ft:3 0WSI^I*t-Cx^f^^Hiii«-U>ii:C>», .t^ 

"■xxms ( 2) cFi«oaf*Ni^^r' t3"Tir 

tzr 7 x-7«:y<-s«ga^8 oft: 3 o»issa» ltz ^ 

(Ox-y?-^^«iStcfcv^T«. ^f5KftiiRUj<o^:*«rav^ 
Jt j: 5 iz&mt><mA,x't3 0 . ®mtf*}—x'*^. -e l 

•C, ^fti^lKi^oATtf^St^miSft-Cv^ 
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[0056] imnm7> ^-msmTso sasr3e^<k$-i*-c^siaio«, x*t<vhti>\2.nz 

dtc-t-yhu i^mmtmmzLxrt-m&m- na&tfxtLXHe oslm) fcist&u 40. 68 

kPiaifcSiH^ifcs 2^6 -< s Kf— r9 Artels ^ t &*>ffl«i o o i,zmtxt:DcaL^<r>m 

4tC«fe-5-C^5XlS8 8tC®^-i^fc tt=. U-H* ^*-C*r>T, ( 1 ) tt*<0^«U < 2 ) 

79 6^-5^^ ^|C^<y7«8 6fr4tU'r 5 : WK *t*t*<ffltt 1 0 OtC&*tfcDCl£«- : 

*fNi. l©S6W5tl^aTJ54. l006 1]^«feffi^«:0*»i>iWBtC*tfc*:$-frT»r»< 

[00571 ( 1 ) ^#*F£fflVvt*MJ-v:t&7) 10 i: . - ttmktftfttfG 0 WgfltCtt«a { Bate3ft&. L*» 

*«L'fcr5X^ft/<-fi«aH t 8 0 L. OOfcli, fcjg»aWj*<3 0 OWttiTHfc 

(=6 0#ia^LTXv*>^*a«SrUfc#. «1B4W X,*fDC*4hWWi*H. ffl«l OOtCitrr*DCl*a- 

t^wwua.«>*i«f*»ofc. ' (±. xjmmA#3o^wt«tt«fciik«(c*ft:<dE. _ 

[ 0 0 5 8] ( 2 ) *^XGfcJftvvcxVtf-V«#"» - 0, *«'*aWj#4 Q'6 W«tf^&a&<C*r<£^ 

ttc*ft£3*. &*ui:r9:sC7*/<-s«j*8o *i/c. DCf&a-uu jsjaism^soowsftxuar 

#g|feW5 (2) fcH«OtS*^f#^^. (3) ttft Slve«T*-»fc. **Jj XtfvHft'l 2<0«*fc 

^xH&fflv^-CXhU--7«<0iic«&^S*. £l£L i Rfijhi"*^, JS®i£aJ:fc£5 0 0WfcLfcf^C3«fc 

f-V^RUlSr L/i Ui. ^iUKa'SSttWlcM^S ft 2J [0062101111, WXMX tLTH« (3SL 
fc ± f . —smMALtc i>(?>i!)Vlim Ltc id's: M) tO: ( 4 0 SCCM) fcOS^XTXtX;*-* btf 

<7>5?iB*<^ffi<0-g8tcW«fL-CV^<0*<^^- ^12«C«I*L. 40. 6 8MH z«0WH*a«Jfc0*» 

[00 59] <RteW8>!^<H5k^*6M6k<0t£* £f*«»c*ti*$<i*:fcS<0««l OOtZZUlKVCfS.* 

*><5>*>*»4«fc-?tc. A-Sjg|IHP8 0oy-h-a584^ tOiffl^lR^LfctitO-CJbO. ( 1 ) (i*<02SS«, 

0 (l£8yi«84 2 ) Oflffi<O«<it0 J x-**-V7 r *& (*ttt : V > X't>&> 

mK*Z<&imLX^&i,<r>t!gJbti&. *ZX\ V- [006 3] tite#Xi> { ^>J<>J>kW£Xk<»m&*fX0> 

73m<?>DCf8.Wim.rtxcomMtz i o-C t'Oj: 9 t= JMBafcHS**^ 0 WSfi'Ctt««:Batt-r*. - 

Xffc-Ti^SrlS^Jt. 89tt. X*-/ h^CioTX 30 fflfU 0 Ot^*t*DCj£#ti, *«i*afc&a*4 0 

h V-vWttflZmiti-ttX&j8.LtzT7X-?t:. V- OWttiTfMMChS**-**:*'. 4 0 OWJttifctt* 

[00 6 0] 09(C*JV^T. X-yf-^^Sl 0«. 0 Jb-afc. 

lC^Uci:|3ia<0X*^Xr> 1 2Srflii.TV%6. - [0064] ZV*. ^'J^Aifcti^'J ^AfcK 

3. v-^fcfc&aitf l OOli. f$0. 7mmtOA'5 *#Xfc<0&^#x£;&1B#Xfc L*:*^ fflftlOO 

^«1 0 2€r^LTS«!lL-Cife€.Xx>'WXt?<OX7 i - WDCj£##r5XC$ro-Ov4£fc#*>a>ofc. Ztt 

£/4 0±tcBEaLT*>&. *LT, Xtf-zhtf^l 2€r it. Smi 0 OA^«^*WaSLTO&tOkS43ll 

fflSELt^S^X/H 4<05t«S<Ortg«. 1. 5mmfc 4. 

^ro-coi. yXyH4<oTJjgk^«il00i:<o 40 [00651 ^rfe. ft«#xfc LTHe < 3 SLM). k 

(i iSfitBE^'o— 7*1 0 4Sr^L-C5r^oX3-T 1 0 jgjS^* 1 ! 8 0Wg*-Cft«^Sa«ttfe. t*»U. ffl 

6(cJgKLT«>o-C. ffl^l 0 0tc«n4DCfi£»S:«l «1 0 0<ODC)£iHi. S^ifcii^Sr 5 0 0W{J[i-cm 

i^^ffil8«. MJ^jg&SaM 0 . 68MHz«0^ [0066] <SttW9>Ql 2<i, y/fytZ*-} 

vmmizm&Lxt>i,. **s. xx** h^i 2cti. xxhi;-v«<ofic«2r»^$*T^ifit^7'7Xv* 

T#*J:di=LT**..Hi0.. 1 lCffifiilOOCS Ltzi><r>X'bh> B12«tt>t. x»f^^I5 0 

ft^DCfi£^<oai^*^Lrt. fefe'L. XftfcMtt «2C«l;fci3«r»-r>'3ar>5 2*«AT*»T«. 

^StirtC. 5iMSk^ffiltt«*fT^kV iSJe^ir<03SHk 50 7^^->-5 2<?)T*<0X7 l -^4 0±tcJ?S0. 7 m 
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mnifyXWL 1 0 2 LX im&mfre*** V - F« W»±H 1 4 k nttTfe 4 . 

1 1 0*<EELt*>*. 7>(^y5 2«. #*SEK5 [007 1]*LT, 017*V*L019W. U-K» 



& i 3 CES LT Jb -5T . M^ffi 5 0 . 1 1 0 ffimUX 

10067] — #. 'J-H»l 1 2«» 013(1). 
(2) tC*L3tJ:5tUT2a l 5tC-t-y Hfc. 013 
( 1 ) <0-fcr h^Sli. 'J-H«l 1 2<0. 
5 8<0lTFtcCiS-r6SS^»ia^ 114 Sr^^LTJS 10 
81 l 6£fSaS3i*\ 'J-h'«l 1 203fcSgoe*« 

k „ &stt ii4 **rr sswoRffls -tirfcnsai 1 1 6 

c«lO2C0Si:T^. isS^feFMU 1 2<Oft« 
Hii. 3BBEEm-ri04t*LT*^a^3-ri 
06(C««UT*0. 1>-K»U 1 2(::3^^*:DCl£# 
S:jtl5rc&*J:3^c$:-^TO* (B12««)-.-l*. 
013 ( 2 ) tc^Lfc-fe y htf&ti. 013(1) fcP 
«tc LX/fJAWL 1 0 2 tcE£ t-fc 'J - H» 1 1 2 <OPi 

1 mm^f VU^fi 1 2 O S:E1U to 20 

100 68] tf — Kttl 1 2W^"fW>*» 

SHCftWCb* 5-f >#>3 2t U-H»l 1 2<0«3» 
1 1 6 fc<Odf>-yXtil mmfcrtTibfc. 
-^V 5 2 OXT^SSH 5 6 co*Hi lmmt'fc 1 ). SSU2 
9 0m m--Cft$7-3-&(C rWHWK 8 -tcMttfeftS 

ja«t«EiSJi. ajaju&sa' 1 3 ... 5 6' m h x -c» * . * 
otartsttft. s^ai^Sr5o0wtcLfcg»§-c« 

--ftfe+JkLTti*.. 30 

[0069] 01 4«, 7-?tUt»y-Kii 1 2 
2:01 3(1) co«k3l=-t-y hLat<0^. ?4>ff>5 
2<0*'^.cESS5 6CHe ( 1 OSLM) ZWCSg.tfXt L 
13- 5 6MHz<0igjgfeiii:*>$-O*»£f&'* 
(clt*$-t**:i:£<oy-K&l 1 2(C«ixfcDClEffi<0 
a^*2:*tn:t<0-C\ ( 1 ) i>mM. ( 2 ) 

fit : W) . mUtfV-F&l 1 2<DDC1gffi (#fit : 
V)X't>&. 

[00 70] ttz. 01 5Ji. U-H»l 124:013 40 

( 1 > M'rl[t3y^>b«*» Cllafrfr "r •• • 

LM) tOt (80SCCM) bm&&.Xfx*M-*i&* 
-SiZtol-tZO-FQil 1 2cODC®E<08Sl5£t£*T'fe 
0. (l)^H«y<i. (2) *»*ix«r^57<kLfc«»<0 

t»-3t. tmtmmmi 4 trntx-h*. smc 

01 6<i. U-K«l 1 2201 3 ( 1 ) <0j:5tC-fc-y 
JSm^At WHe ( 1 OSLM) bCF* (1 
0 0 S C C M ) t «0S-&#*5:J8V ^*§^fc:*Jl** U — 
FSll 1 2<0DCnj±ZM%.L£zi><r>X'* ( 1 ) 

mmm. ( 2) ^5 7<tLfcfc«o-c\ atttk* 50 



«UC^fcDCi£#5:fflJgL*:t»<OT'&&. fc*5L. 
1 7(iiS«XrxA < He ( 1 OSLM) 01 8tt 

Srtl^-X^He ( 1 OSLM) tOj (80SCCM) 
h<0fi^X. 0 1 9 (i&«/r^*<H e ( 1 0 S L M ) 
fcCF« ( 1 00SCCM) k<OS^jyXT*->-C. V% 

•m*>0i::fcvvc t ( i ) tf-eo^satt. ( 2 ) tfttt 
h. 

[0072] CLfl<p<O0*»^>i5*»&J:->fc:. 74 >tf>- 
5 2&£r>XAhV-^*m%ift!ii2it. -tilCiO 

7h^l 2<OJS^i:iStC. U-Httl 1 2tr7-r*X 
<ODCfi£*bb*3Efti. jsjn&mffi5 8«ia>£»; 

-FSll 1 2^^mxSuLXr^H,cr>t^thtt 

&. 

[0073] 

tf. ^HETtcJ) h £*r LT i§m<0^. h U — 

xv^^?&tcRwai=5ra^«osai ^axui 

[0iB«S^ltt«!B] 

[01 ] *%B8tc«4^EEi§^afe7-7XvfcJ:4x^. 

[0 2 ] *^lc«*^ffitS^i!fe7-5 Xvtc J: iz t 
0T*4. 

[03 ] m.tm i (cfflv^c^xsiK6^<o-t -/ hfj^o 
mmx-t>i>. 

(04 ] SlitW2(cffifflL3t^<-SlSi6T<O s FS30i:* 

vhirm<ommx't>*. 
ia^0r*&. 

[06 ] HSt095C*>»t«-'<-fflJRBHF^Hr-/ h^ttO 

[07 ] HJSW6 tC*J<t4-'N*-SISft J F<0-t -/ hfj&r) 
WJMX'Jbb. 

(08 ] HJtW7C«»t«/^-fil5ilHR0-fe -/ 
[09] X4?-y rjyvtCj:*"?^ ?QXFy— VT9X 
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[0 1 0 ] ^'J * AtfxteVMfxb Lfc*£fcfc»ti 
Altaic, SlStz^U: D C ^K<r>m^SSki^-tWiV 

s>&. 

[HI 1 ] ^y^A#* 1 fc&SI#*t«o£-&#*£»« 

1012] Hvtf'yteX.hH taxhO--???* 

i m i 3 1 ^asfcps 9 crfctt* y - His«o-fe -/ birmnwt. 

«a0isK*.- 

1014] y-Ft&£01'3 ( 1 > <OJ:3fc:-fc-rFU 

{01 5] y-H*RS:013 ( 1 )<Oj:5t*7H, 

5rf£±S-t«:i:&tc. y~Ftttc8Ut*:D.C-«Ee>ll£ 
tS*S:*-rET'Ai« • • • 
[016] 0 — FttfcB 1 3_< 1 ) <T>£ -atc-fe vh t . 

-vW^»4$^kSt. »J -FttfcSft*: DC« 

ff<OSS^*«r*-r0"C*6 . 
[017] 'J - Ktt£0 13(2 ) <0 J: o K-fe K t . 
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£i9^>f ?nxFy-v#*«:f&£$-£*:fc&C. U 

[018] y-K*ft£013 (2) 0«fc34=*-y Ft, 
^'j^ioyxt^tfAtOfi^tfAfcl^tfAfcUS 

«^K*jit* 5>f >mv\zx rax h y— 

£r%£$-£fct&fc:, y-Fttfc8Wirt:DC«ffitf>afit 
|£5l«rjS-*-0T*fc*. 

[019] y-F«£013 <2) <6j:dC-fe-y FU 
10 'sy->A^XtH7-rfl^ai5Xrxi:<OS-&^€rlS«?5r 
At Lfc«£-t:*5*t* ^^fc: J: 0 v-f * ax F 0 
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